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WE . BM B2 R E M ETHETT (stereotactic body radiation therapy, SBRT ) (1) J7T- 41 i 98 2 3 11 55 B3 IR A8 R 7 —a
(‘tumor necrosis factor—a, TNF—a ) FE£E¥R B A SBRT FiJ5 TNF—ou W BE (ALK E BUR B0 . 775k [ 34 2016 4E 10
A% 2021 4F 6 ALEE HICHE L ERTEZ SBRT G774 42 4T 4006 B mIE RYOR . 9 A B3 s 4 R BR TPy,
H SBRT G HI#EAT G TNF—o0 9 ARG . H L3 TNF-on BBy B R b DU BT o020 . T8 AE 77 2% Kaplan—
Meier 75, A7 HLECRH log—rank #5650 8535 TS 1920 57 R AR H Cox ELBIXURS AR, 25 B35 1% TNF-a
FLLE MR >10.05 pg/mL FI<10.05 pg/mL [ 3 1 4F B EAF Coverall survival, 0S) F43 518 77.8% H1 100.0%, 2 4F 0S KN
22.2% 1 82.6% ., ML 0S H#, 225 HAY L (P=0.001). SBRT J5 L7 TNF-o #REFAGHLE TFRYEE 1. 2703
SETCHESRLELE (progression—free survival, PFS) Z43 510 72.1% . 51.9% H1 38.9%, #HLT FRiy B 5 W 43510 26.2% . 17.5%
0%, PR PFS [, 2FHAGITEE X (P=0.039 ), B MIE TNF-o FLLHIEZFM 0S SN E ( HR=7.668,
95% CI:1.316~44.688, P=0.024 ), SBRT HiJii TNF-o i B HASAL 5200 835 PFS I3l A2 ( HR=0.432, 95% CI:0.190~0.979,
P=0.044 ), Z5i& NTF4RMOE B I3 TNF-o JELEHEBE T SBRT R J LT TNF-o e EE AR {1k ] GE20H % SBRT AYFS .
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Abstract: Objective To explore the prognostic role of serum tumor necrosis factor—o (TNF—a) concentration and its change before and
after treatment in hepatocellular carcinoma (HCC) patients receiving stereotactic body radiation therapy (SBRT). Methods The clinical
data of 42 HCC patients who received SBRT at Zhongshan Hospital, Fudan University, from October 2016 to June 2021, were retrospec—
tively analyzed. The tumors were confined to the liver in all patients. Serum TNF-o concentration was tested before and after SBRT. The
patients were grouped based on the baseline serum TNF-o concentration using the upper quartile. Kaplan—Meier method was used to cal—
culate the survival rate, and log—rank test was used for survival comparison. The independent factors affecting the prognosis of the patients
were analyzed using Cox proportional hazards regression model. Results  For patients with baseline TNF-o concentration >10.05 pg/mL
and <10.05 pg/mL, respectively, the 1—-year overall survival (OS) rates were 77.8% and 100.0%, the 2—year OS rates were 22.2% and
82.6%, and there was a significant difference in OS between the two groups (P=0.001). The 1—-, 2—, and 3—year progression—free survival
(PFS) rates were 72.1%, 51.9%, and 38.9% for patients with TNF-a concentration increased from post— to pre—SBRT, and 26.2%, 17.5%,
and 0% for patients with TNF-a concentration decreased from post— to pre=SBRT. There was a significant difference in PFS between
the two groups (P=0.039). The baseline serum TNF-a concentration was an independent prognostic factor for OS (HR=7.668, 95% ClI:
1.316-44.688, P=0.024). The change of serum TNF—a concentration hefore and after SBRT was an independent prognostic factor for PFS
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(HR=0.432, 95% CI: 0.190-0.979, P=0.044). Conclusions The baseline serum TNF-o concentration and the change of TNF-0. concen—

tration before and after SBRT are related to the prognosis of HCC patients receiving SBRT.
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F, MARERSHAIT (stereotactic body radiation
therapy, SBRT) 5 4 # {4 fll (radiofrequency
ablation, RFA ) J7RCHILL,  J0HR XT3 i 10 X 48 1
/NP, SBRT R4 & . SBRT KBRS, ik
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FERTIE] >6 A~ 5 (5) 4Rk 18~85 % 0 HEBRBRIE -
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Ak RO, 12 Wi R RS A v i R
P[5 Siemens A A FCE ], A7k ik 2s &0t
o 42 IR, HOTHET ML TNF-o 3G i
WOBR 7 2R 45 1 I 18] ZE T80T R 2 S AT 40 i, 7
T HTELE 2 A 2 5 CREENRITERYT R 3
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% F GraphPad Prism 8.3.0 % { Il SPSS 20.0
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(overall survival, OS) [ 42 ] B2 F 1) TNF-a & 2k
W RE HEAT BT 2 4, T E O 10.05 pe/mL. A AT
KRG 1T K H Kaplan—Meier 75, A2 47 FL 3R H log—
rank 5 55 . 5% 00 TS A9 B3R 53 B >R ) Cox 51X
B [ AR, FRLPR 2R 3 BT P<0.10 AR g A 2 1A
o, Lh P<0.05 2R A G #E X

2 #F R

2.1 IAKR¥FES T

YR 42 9] A Bl DT R R R 7.4~64.7 S
T BRI 20.0 A~ H o b, B 38 i, %
PE 415 5 0% 35~81 %, HALAEIE 63 % 5 JF AP
o8 BT K42 0.8~7.5 em, A 2.5 em (F 1),
22 BFRTRER

FEEOT J5 G N 7 AR FH 4R 31 19 B
FESFRCHEAT VA . 42 191 £ 3 TR 10T D 2 L 2% il R
(objective response rate, ORR ) H97.6%, H.rh 36
Bl (85.7% ) 5¢4Z&f# ( complete response, CR ), 5
Bl (11.9% ) #B4532%f# ( partial response, PR ), 1 {4
(2.4% ) ¥JwfasE (stable disease, SD ).

42 BB FE PO 0S ABH], 1. 2 fl 34 0S R
I 94.7% . 68.7% T 68.7% 3 i Lk R EAF
B ( progression—free survival, PFS ) N1641DH,1.
2 Fl 3 4F PFS % 43 Jill 24 56.4% . 37.2% Fl 22.3% ;
HEGTEF N 1L 2 70 3 4F Jmy B84 11 38 00 0l o0 94.2%
89.7% F1 89.7% .

2.3 WYTEI TNF-o E&IRESEEMENXR

TNF-a >10.05 pg/mL )8 H 47 PFS 24 11.1 4>
R, 10 2 34 PFS #5050 45.7% . 34.3% Fl 0%
( [ 1A), TNF-a<10.05 pg/mL & f# # | {37 PFS Ky
171N, 1. 2 1 3 4E PFS 243510 59.8% . 38.4%
128.8%. WAL #E PFS HL#, 2R g #E X
( P=0.536 ),

TNF-0>10.05 pg/mL 9 & & 1 {7 0S 24 20.7
DAL 1THN2 408 5508 77.8% F 22.2% (A
1B ). TNF-0<10.05 pg/mL B & i 0S KiLF|,
1 12 4F 0S Z50518 100.0% 1 82.6%., WiZH %
0S lh#, ZRBEA5I#E L (P=0.001 ),

24 TNF-0 i RERITHRZHEEEMENXR

SBRT J& Il {E TNF-o ¥ B 48 FL 4 [ TF i i
h BT, BREL TN EE N TREA., B4
BH AL PFS S 26.9 4~ H, 1. 2 I 34 PFS 41
WK T721% . 51.9% F138.9% (& 2A ), TR HE
H 57 PFS H 104 4 H, 1. 2 1 3 4F PFS 2455
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Table 1 Clinical characteristics of 42 patients with hepatocellu—

lar carcinoma

Il RASAE % (% )

PE5I

FE 38 (90.5)

Lk 4(95)
AR

<60 % 18 (42.9)

>60 % 24 (57.1)
REAIRYY

el 36 (85.7)

¥ 6(14.3)
N AT

f 36 (85.7)

¥ 6(14.3)
PG A

=20.0 ng/mL 16 (38.1)

<20.0 ng/mL 26 (61.9)
JH PN T e

oA 36 (85.7)

24 6(14.3)
P R B iR AR

<3 cm 29 (69.0)

>3 cm 13 (31.0)
Child 43%%

A 40 (95.2)

B 2(4.8)
BED10

<80 Gy 5(11.9)

>80 Gy 37 (88.1)
TNF-o JE2R 9k BF

<10.05 pg/mL 32 (76.2)

>10.05 pg/mL 10 (23.8)
SBRT Ji7 TNF—o ¥ BF g Klek

Tt 26 (61.9)

TR 16 (38.1)

T BED : AW ) & ( biological effect dose ) ; BED10 : #3
PERTFAIMRE R o/ B 18 10 Gy 15 BED ; TNF-a : MEIRIEN T —a
( tumor necrosis factor—a ) ; SBRT : 371K %E [ L STIEYF ( stereotactic

body radiation therapy )

K 262% . 17.5% F1 0%, W4l PFS i, 2
sEAG R (P=0.039 ),
TN R B R A7 0S ¥k ik F] (& 2B ).
BT 1, 2 F1 3 4 0S 45 100.0% . 80.4%
H180.4%, TR M 85.7% . 53.6% i 53.6%.
PZHEFT OS i, ZRTIg 22 L (P=0.157 ),
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BED10 F1 TNF-o &k ¥ i 7 #% 52 SBRT 4 T
A1 i 95 HR A ) OS A G Y B IR 2R 4 A i 38 P<0.10
(F2), ¥ EREZEYA Cox FLAG XU ] AR 75D (1

A 100
JORVAR
& 50 Log-rank P=0.536
Bk 25 I
O 1 1 1 1 1 1

10 20 3 40 50 60
TeHEREAAT I ] ()

== TNF-a > 10.05 pg/mL
== TNF-0<10.05 pg/mL

+ 371 -

ZHE NI, TNF-o LR E R EH 0S

B 100

KPUEAE (%)
3

By g <7 2 ( HR=7.668, 95% CI - 1.316~44.688,
P=0.024 ).

SBRT J& TNF-a ¥ B FE LR AR b Y $2%% SBRT

== TNF-0 >10.05 pg/mL
- TNF-0.<10.05 pg/mL
Log-rank P=0.001
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AP ()
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H o A:TNF-a 200K % >10.05 pg/mLFl <10.05 pe/mL {1 35 PFS LA ; B: TNF-o B2 V& & >10.05 pg/mL #1<10.05 pg/mL HY £ & OS LLEL;

TNF-o : I RIER T —a (tumor necrosis factor—o )

B 1 Kaplan—Meier {53 874252 SBRT M40 5 BB O P RTINS TNF-o JELe MR E 5 CR

Fig.1 Kaplan—Meier analysis of the relationship between the baseline serum TNF-a concentration before radiotherapy and the survival

of hepatocellular carcinoma patients receiving SBRT

A 100

RBUEAR (%)
3

100 20 30 40 50 60
Tt AN ] (1)

- SBRT J& TNF-a [T}
== SBRT J5 TNF-a N[
Log-rank P=0.039

75 F

RBAAER (%)
3

- SBRT Ji TNF-a 7}
== SBRT J& TNF-a FF#

Log-rank P=0.157

the survival of hepatocellular carcinoma patients receiving SBRT

F 2 Cox LU XU AT AER 43 Hr4% 32 SBRT (14205 HR 2 OS ARGy 52 K R

10

20

30

40 50 60 70

R (1)
TE A : SBRT J5 TNF-a &% FTHFITF 608 #% PFS [LEL 3 B« SBRT J5 TNF-o 3% TFFIT BB OS HL#E 5 SBRT « SEAKRKE [ i
JAIT (stereotactic body radiation therapy ) 5 TNF—a : R 3RSEH T —a (tumor necrosis factor—o. )
B 2 Kaplan-Meier 53971432 SBRT HJH-AI IR £ 4 BOT RS N TNF-o WAL 5 AAF G R

Fig.2 Kaplan—Meier analysis of the relationship between the change of serum TNF-a concentration before and after radiotherapy and

Table 2 Analysis of the influencing factors of the OS of hepatocellular carcinoma patients receiving SBRT by Cox proportional hazards

regression model

- PR 5 HT EACEwinin
HR (95% CI ) P HR (95% CI ) Pl
A (>60 % vs <60 %) 1.092 (0.271~4.392) 0.902
WEAIBYY (41 vs TC) 1.209 (0.148~9.904 ) 0.859
I TTIRFEE (5 vs TG 1.004 (0.123~8.173) 0.997
HFREN ( =20.0 ng/mL vs <20.0 ng/mL ) 1.874 (0.443~7.926 ) 0.393
AR (24> vs B34S ) 2.121 (0.426~10.566 ) 0.359
FEPI R B3 TR AR (53 em vs <3 em) 2.805 (0.697~11.295) 0.147
BED10 (>80 Gy vs <80 Gy) 0.266 (0.063~1.121) 0.071 0.957 (0.156~5.873) 0.962
TNF-o JEZEVRE (>10.05 pg/mL vs <10.05 pg/mL) 7.857 (1.851~33.351) 0.005 7.668 (1.316~44.688 ) 0.024
SBRT Ji7 TNF-a ¥R EERLEZE ( FTF vs TR 0.369 (0.088~1.552) 0.174

H BED : ZEWIRUNHIE (biological effect dose ) ; BED10 : ARFEHFAAEIE Y o/ B i 10 Gy 715 BED ; TNF-o : JgRSER F —a (tumor
necrosis factor—a ) ; SBRT : AR E MIHEIT (stereotactic body radiation therapy )
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(4 F 40 M i B 3 (9 PES AH G Y BRI 2 4 BT b
P<0.10 ( 3 3). TNF-a i J7 5 507 iy 48 1k &
Soe 53 PES 1y sr I 3 ( HR=0.432, 95% CI -
0.190~0.979, P=0.044 ).,

3o #

AR, SBRT A9 /N ) —Fh oA
4 HA AT B (A 525 SBRT 764
AR BR M 3R B RS B A AR 7 [ e . ™
K& B PF I 45 ] AR R 5 S B AR B T
WEBEW S 07T Y /NIFREIEZ SBRT YAYTY, 4k
FERAE TN b, R T AL 248 45 A
XFRE/IN G IR 0 T s %) LA A R B 5, %) R
SHBUR . SBRT M ATIUT W 24 ER, B R i
F14) HESRE AT LA T2 2% 47 e g 4t L AR 47 o g 1 a7
EEOMRE A MIIE T, R R B L AR A DG 43
F, REAFRZERER, SfEEF MR
Ak R T B F s A M R LAY TR f i 22

TNF-o J&— i S0 28 Ve A 7~ 8 40 i
R E 28 ORI R IB PR RR, dh BT
fifk . IR MG TNF-a VEEE B EFE 2, &
F T HAY L TNF—o0 48 BE AT DL — % R L I
HH TP G SRR P ARBIRSE R, O R I
TNF-o 5 3% BE (0 H 5 OS &5 2%, 1 W AT 0k 40 e Jeg
JIT A ) A J A P A B 45 1) )™ i R T BB 4 5 i AR
H YOS, HIE SBRT BIIRITRCR . B I8
FAHLH S 4 D dmA S P (1) TNF-a o] URE
R AN BT, R R AR 5 (2) TNF-a
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IR Rl = 2 B NP a5 P 7 L =
e 5 (3) TNF-o F] L% NF-k B FI{5 5 f& &
5 ST 3 ( signal transducer and activator of
transcription 3, STAT3 ) AERVERE SRR, matH
U RSO, R B  (4) TNF-a 3%
il NF—xB p52, 2 I e 240t Fr) S g ik ik i 1) fie
HEAET, SR A T

ARWFFE T, BT IR ME TNF-o ¥R 5 507 1
R TR R, PES i, H0S Kz
FERW . B GE, R A0 i 3z B RE S S X
S A I, 2 AR AR S S 8 TNF-a, W]
DA s 8 R e AR BV SBRT AT LA
FEHBAHENEL A K T (major histocompatibility
complex I, MHC— 1), BB+ . RMESN A5l
PSP 1 A PR AR s, B sR PR S
B P IR AN M H2 52 SBRT 3R, i
SR AN & A R JEEAE T, O SR RGBT AR
WS TNF-o ™, (8 B2 I3 TNF-a 3
BT, SBRT 5 (B A LT TNF-o ¥R
T, BURE MR X SBRT Wi R 4 4F, JRH SBRT
BITRORGF, BE PFSREIERK., (Hilg THREM
JHF TR e 8 2 PE IR B I IR 22 47 7, SBRT J
AE MLVE TNF-o 3% B2 T8 9 K B8 & 32 Wi 08,
TNF-o 75 i 8 19 A A8 & e v B B0 m) i 35 1k
A2 SBRT J5 HCC H 34 A4 I3 TNF-o V& 3 725
RS2 Wi T 38 T BEAEAE B8 2 WL, ARk — 20
P29

A FE ) Jag BRMEATE T A58 Sy et NREAS

R 3 Cox HI KUK AL /3414252 SBRT YT 5 PFS (520 R 3R

Table 3  Analysis of the influencing factors of the PFS of hepatocellular carcinoma patients receiving SBRT by Cox proportional hazards

regression model

= B ZHZEHT
HR (95% CI) Py HR (95% CI ) P
Fly (560 % vs <60 %) 0.721 (0.326~1.595) 0.419
BEABYT (A vs TT) 1.311 (0.390~4.408 ) 0.662
CIF TR (£ vs ) 0.803 (0.272~2.367 ) 0.691
G ( =20.0 ng/mL vs <20.0 ng/mL ) 1.356 (0.609~3.021) 0.456
BB (24 vs 384N ) 1.498 (0.552~4.062) 0.428
JEE PR B3R K42 (>3 em vs <3 em) 1.281 (0.569~2.881) 0.550
BED10 (>80 Gy vs <80 Gy) 0.548 (0.203~1.482) 0.236
TNF-a JELEHJE (>10.05 pg/mL vs <10.05 pg/ml.) 1.320 (0.546~3.190) 0.538
SBRT Ji7 TNF-o W BEACHELR (LT vs TRE) 0.432 (0.190~0.979 ) 0.044 0.432 (0.190~0.979 ) 0.044

H BED : AW ) i ( biological effect dose ) ; BED10 : AR 40 e 1) alB {H 10 Gy 34 BED ; TNF-o : MEIRSEH T —a (tumor
necrosis factor—a ) 5 SBRT : SEAKE M HEHAYT (stereotactic body radiation therapy )
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FEAM 57 3 — 25 0E 52 ML TNF-o 38 28 4 BE Aoy
HIIJA TNF-o WSS AR 4252 SBRT A9 JH- 20 A 9 f8 4
TiJG 52

ZE LTk, AW RN, ML TNF-o 28k
J& >10.05 pg/mL (1) JH- 241 fd 6 8 55 OS $8<10.05 pg/mL
) & 2% 5 SBRT J& ML 7 TNF-o ¥ & ¢ SBRT il
b TF BT A0 g R PRS AT R R R . T
TNF—o FE£R % A SBRT Fiffi TNF—o ¥ FEAE AL AT fiE
SxRZM A0 g FR A SBRT YT o

SE AL -
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